Cyclooxygenase-2 overexpression in the skin of transgenic mice results in suppression of tumor development.
Significant evidence has accumulated suggesting that the inducible form of cyclooxygenase (COX-2), a central enzyme in the prostaglandin biosynthetic pathway, plays an important role in tumor development. To better understand the role of COX-2 in tumorigenesis, we generated transgenic mice that overexpress COX-2 under control of the human keratin 14 promoter, which allows for expression in the epidermis and some other epithelia. Transgenic mice, referred to as K14.COX2 mice, were readily distinguished from their nontransgenic littermates by the appearance of significant alopecia. Administration of a specific COX-2 inhibitor restored hair growth, indicating that the alopecia was attributable to elevated COX-2 enzymatic activity. Unexpectedly, COX-2 overexpression was found to protect, rather than sensitize, K14.COX2 mice to skin tumor development induced by an initiation/promotion protocol. K14.COX2 transgenics developed tumors at a much lower frequency than did their littermate controls (3.3% versus 93%, respectively, on a FVB background and approximately 25% versus 100%, respectively, on an ICR background) and presented with significantly reduced tumor burdens (average, 0.03 versus 12.7 tumors/mouse, respectively, on a FVB background and 0.5 versus 7.1 tumors/mouse, respectively, on an ICR background). Mice fed a COX-2 inhibitor in utero and as weanlings up to the time of promotion also showed a significant resistance to tumor development. These results clearly raise questions regarding the role of COX-2 and elevated prostaglandin levels in skin tumor development.